of the heart-beat. To assure adequate function of donor organs, there is a need for doctors to be able to certify death as inevitable, using criteria which are satisfactory to all doctors. Most suggested criteria of death are by themselves inadequate: e.g., patients with a flat E.E.G. record can recover under some conditions. Detailed studies of dying patients are needed to help us arrive at a satisfactory set of criteria for the inevitability of death so that donor tissues can be obtained in the best possible functional condition. It is ethically wrong, of course, for a doctor to sacrifice the rights of one living person for the benefit of another; and so it is imperative that the doctor certifying death of the potential donor be independent of the transplantation team and potential recipient. In arriving at a set of satisfactory criteria for the diagnosis of death, the understanding of the man in the street is required for, without this, it is likely that restrictive legislation will arise. Legislative and legal changes follow the attitudes of the community. The history of religious objection to human anatomical dissection and blood transfusion demonstrates that no really new moral issue is raised by homotransplantation. It is vital that medical research in the field of homotransplantation be allowed to develop but, in the transition from the present embryonic stage to the future, we need to be mindful of our role in educating the community, and our role in serving it.
NORMAL PRESSURE HYDROCEPHALUS
Dementia is commonly considered to be a progressive and irreversible process and the majority of text books testify to this fact. When, as in the majority of cases, the pathological process continues -sometimes relentlessly, sometimes in a step-like fashion -this is true and of course there can be n o regeneration of destroyed neurones. But in those cases where the pathological process is arrested, considerable clinical improvement may occur, presumably due t o the compensatory effects of the surviving neurones. This may occur following treatment of occasional cases of cerebral tumour, subdural haematoma, vitamin BIZ deficiency, myxoedema and general paresis.
Although an association between hydrocephalus and dementia has long been recognized, Adams er a / . (1965) have drawn attention to a group of such cases in which the hydrocephalus is not obvious clinically and which hitherto has been overlooked. In a later paper, Adams (1966) introduced the term "normal pressure hydrocephalus" to describe this variety, as the measured C.S.F. pressure is generally below 180 mm. of water, the figure commonly accepted as the upper limit of normality.
Although the syndrome of normal pressure hydrocephalus may occur at any age, it is most commonly seen in patients aged 50 to 60 years at the time of diagnosis. The onset is insidious and the symptoms develop over a period of several weeks or months. Progressive memory impairment is generally the earliest symptom but any of the many presentations of dementia may be seen. Some fluctuation in the clinical state is common. In Adams' cases neither headache nor papilloederna occurred but both were recorded in some patients by Messert and Baker (1966) . The gait is shuffling and unsteady so that the patient may stumble and fall frequently; it is reminiscent of a "gait apraxia" or Brun's "frontal lobe ataxia". Some increase in deep reflexes may be apparent and occasionally there may be frank evidence of pyramidal tract dysfunction. A peculiar lack of facial expression, similar to that seen in akinetic mutism. is described by Messert and Baker. Dysphasia, dyspraxia and agnosia are seldom marked but urinary incontinence is frequent.
Air encephalography by the lumbar route will establish the diagnosis. In most cases the entire ventricular system including the third ventricle, the aqueduct and the fourth ventricle is dilated to a degree greatly in excess of that seen in cases of cerebral atrophy. The site of obstruction is presumably the foramina of Magendie and Luschka. In others where the obstruction may in part be intraventricular, variations in the form of the ventricular dilatation may be seen. Equally characteristic is the absence of air over the surface of the cerebral hemispheres contrasting with the pooling of air that outlines the shrunken gyri usually noted in cases of cerebral atrophy. Air encephalography may provoke a transient aggravation of symptoms -another contrast with cerebral atrophy in which this investigation is usually well tolerated.
The most satisfactory procedure to improve the drainage of the obstructed ventricular system is the establishment of an atrioventricular shunt. This manoeuvre was introduced by Hakim and A d a m (1965). A plastic tube fitted with a one-way valve transmits C.S.F. from the ventricular system to the right atrium via the common facial and external jugular veins. The response to such a by-pass may be quite dramatic, sometimes occurring within a few hours, though more often over a period of several days. Even in cases that have been severely demented for a year or more, striking improvement in cognitive functions may occur. Generally the gait disturbance improves more slowly. The C.S.F. pressure commonly falls from upper normal figures to below 100 mm. of water. Adanis (1966) claimed that each of his 9 patients showed marked improvement though a few retained slight residual symptoms. The follow-up period varied from three months to 8 years. Hill, Loughead and Barnett (1967) claimed that 12 of 14 similar cases responded to treatment, though they stressed that none became normal. In two centres in Sydney at which 12 cases have been treated, short-term follow-up indicates a significant improvement in 9.
Most cases of normal pressure hydrocephalus may be regarded as examples of "chronic arachnoiditis", a condition that has always had more appeal to the French than to Anglo-American neurologists. Chronic arachnoiditis may affect various areas of the central nervous system: the spinal cord (meningitis serosa circumscripta), the region of the optic chiasma, the convexity of the hemispheres, or the posterior fossa. The posterior fossa cases previously recognized have presented with a clinical picture resembling that of a posterior fossa tumour with raised intracranial pressure and papilloedema which, if unrelieved, progresses to secondary optic atrophy and blindness. Such patients commonly exhibit bilateral cerebellar signs with nystagmus and involvement of various cranial nerves, particularly the sixth. The cases currently diagnosed as normal pressure hydrocephalus are likely to be milder examples of posterior fossa arachnoiditis in which the foraminal obstruction is less extreme.
A past history of meningitis or encephalitis is not infrequent. Other cases may follow head injury. subarachnoid haemorrhage, surgical operations or intrathecal Dr intraventricular injections. Small spaceoccupying lesions -third ventricle cysts, for example -may present with this syndrome. In many cases there is no history of any such pathological process and the aetiology remains obscure.
Although described paradoxically -and perhaps inappropriately -by A d a m as normal pressure hydrocephalus, the syndrome results from obstruction to the free flow of C.S.F. It is likely that early in the development of the condition the C.S.F. pressure may be demonstrably high though by the time the diagnosis is made the pressure has fallen to within "normal" limits. This is in accord with Pascal's law for enclosed fluids which states that the force on the walls of a container is the result of the product of the pressure of the fluid and the area of the wall. A pressure of 180 mm. of water acceptable in a ventricular system of normal size may be too high and have continuing destructive effects upon widely dilated ventricles.
It would seem that normal pressure hydrocephalus is not at all uncommon and, in view of the significant and sometimes dramatic improvement that may follow the establishment of an atrioventricular shunt, the condition must be regarded as clinically important and one that should be borne in mind whenever a patient with dementia is seen, particularly in the presenile period. The possibility of detecting such a reversible condition is sufficient justification for subjecting all cases of presenile dementia and perhaps some in the senile category to air studies.
